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The lichen Sulcaria sulcqta (Lev' .. 'apu9 jacqem.) Bystrek ex Brodo & D. Hawksw.
(Parmeliaceae) is well krioW·Jl . .for its chemical diversity, and has recently been shown to exhibit at least six major clie'm1cal races (Obermayer & Elix 2002) . In a continuation of our chemotaxonomic investigations of this species (Elix et al. 1999 , Elix et al. 2000 , we have recently encountered the new lichen metabolite 2-hydroxyconvirensic acid (3), together with its congenors virensic acid (1) and 2-hydroxyvirensic acid (2) in chemical race 3 (Figure 1 ).
Materials and Methods
Authentic material of2-hydroxyconvi rensic acid (3) was synthesized in the following manner. Sodium triacetoxyborohyd ride (42 mg, 0.20 mmol) was added to a solution of2-hydroxyvirens ic acid (2) (15 mg, 0.04 mmol) in anhydrous dioxane (14 ml), and the mixture stirred and heated at 80°C for 20 hours. The dioxane was then evaporated under reduced pressure, the residue dissolved in ethyl acetate and the solution washed in turn with dilute sulfuric acid, water (x2) and dried ( et al. 2002 et al. , Feige et al. 1993 . The HPLC was coupled to a photodiode array detector for ultraviolet spectroscopic comparisons. By this means, the ultraviolet spectra observed for the various components eluting in the HPLC chromatogram were recorded and computer-matched against a library of ultraviolet spectra recorded for authentic metabolites under identical conditions. In the present case, the correlation of ultraviolet spectra of the synthetic depsidone (3) with that of the lichen metabolite was greater than 99.9%. Huneck & Yosh1mura 1996), 2-hydroxyconviren sic acid (3) has not hitherto bee~ reco~ded a~ occurring in nature. Comparisons were conducted between the synthetic ~epsidone (3) and the total acetone extracts from the several specimens of Sulcana su~cata by TLC in four indepen~ent solvent syst~ms and J!PLC coupled to a photod10de array dete<:tor for ultrav10le~ spectroscop1c compansons. By this means, .extracts of Sulcana sulcata (chemical race 3) were shown to contain atranonn (min?r), ~ren~ic acid (1) (minor), 2-hydroxyvirensic acid (2) (major) and ~-hydroxyconV1ren s1c ac1d (3) (minor) (Figure 2 In 1991, the lichen Ramalina cannonii Elix et al. was discovered in the Cameron Highlands, and chemical analysis established the presence of eight secondary metabolites, including usnic acid, homosekikaic acid, sektkaic acid, 4'-0-methylnorhomosekikaic acid, 4' -0-methynorsekikaic acid, 4' -0-demethylsekikaic acid, hyperhomosekikaic acid, and ramalinolic acid (Elix et al. 1991) . The collection, identification and chemical analysis oflichens from various parts of the country are part of our continuing study of these organisms in Malaysia (Zakaria et al. 2000 , Din et al. 2002 . During a scientific expedition by researchers from the Universiti Kebangsaan Malaysia to Fraser's Hill in November, 2000, more than 50 lichen specimens were collected. One of those specimens, Ramalina dumeticola Krog & Swinscow, was found to be very abundant on the pine trees in open woodland at Fraser's Hill. Up to the present, there are no records of this lichen occurring in Malaysia, nor an investigation of its chemistry. In this paper, we report the morphology and chemistry of the Malaysian collections of R. dumeticola, and compare its constituents with those of other local Ramalina species.
Lichen Material

Materials and Methods
The lichen Ramalina dumeticola Krog & Swinscow ( = Ramalina nervulosa var. dumeticola (Krog & Swinscow) N. Stevens) was collected from Fraser's Hill, Pahang, 3°46'N, 111 °43'E, 1300 m (voucher specimen BFR1) and deposited at the Herbarium Universiti Kebangsaan Malaysia (UK.MB).
Thallus corticolous, fruticose, to 4 cm long but often shorter, moderately branched, the branching dichotomous with wide angles (Figure 1) , pale yellow to pale greenish-grey, solid, ±flattened near the base, angular to rounded at the apices, 0.3-0.8 mm wide, tapering towards the apices, with marginal pseudocyphellae and indistinct laminal striae, with occasional perforatiol'\s.ang longitudinal cracks in the cortex; soredia present; soralia marginal, ell~p~id or b'e~O:ming confluent and then irregularly elongate; apothecia rare, lateral~'· stipitate, 1.0-2.5 mm wide, flat or convex; ascospores fusiform, 3-septate, straight or slightly curved, 16--22 x 5-6 Jlm.
The lichen fragments were freed as far . as possible from any trace of organic substratum, and the sample (0.5 g for each lichen) was extracted with warm acetone for thin layer chromatography (TL~) using Merck Kieselgel 60 F254 plates (20 x 20 cm) as the stationary phase, and the solvent system C (toluene : acetic acid = 200 : 30). The spots (compounds) on the TLC plates were detected under ultraviolet light (A 254 nm) and by spraying with 10% H 2 S0 4 followed by heating on a hot plate. The compounds were characterized using the methods standardizedfor lichen products (Culberson 1972 , Culberson & Johnson 1982 , Elix & EmstRussell 1993 . AUSTRALASIAN LICHENOLOGY 52, January 2003 0
